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FILTER-PAPER SUPPLY IN THE 
UNITED STATES 


According to the results of a survey 
made by the Bureau, it appears that 
no interruption in supply of high-grade 
analytical filter paper in the United 
States is likely. Heretofore much of 
this paper has been imported, and the 
survey was made because of the pos- 
sibility of the European situation 
causing serious interruption of supply 
of foreign papers. According to the 
information received, while this has 
occured to a considerable extent, much 
foreign paper is still being received, 
and manufacture of the higher grades 
has been undertaken in the United 
States. The following is a résumé of 
the situation: 

Shipments of the English Whatman 
papers to this country since the begin- 
ning of the war have been approxi- 
mately twice normal and are now 
running about three times normal. 

The supply of Swedish Munkteli 
papers is somewhat depleted, but regu- 


lar shipments are expected in the near 


| future. 


The Baker and Adamson paper is 
made in this country from. stock pur- 
chased in Sweden. It is of the same 
grade as the highest grade of foreign 
paper. No information was received 
as to continuance of supply of it. 

The supply of the German Carl 
Sehleicher and Schull paper is much 
depleted, but all of the various grades 
of it are now being made in this coun- 
try by the American firm of the same 
name, from stock made in American 
paper mills. Examination of these 
papers indicated that they compared 
favorably with the German product. 
Thorough tests were made of the high- 
est grade, the double acid-washed 
papers, and the papers tested were 
found to be as good and in some re- 
spects better than the German papers. 
While the various kinds of the Ameri- 
can papers bear the same designations 
as the German papers, the American 
concern stated that they had no con- 
nection with the German firm, and 
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furthermore that they “want to make 
American filter papers the best in the 
world,” as they propose to remain in 
the business permanently. 

The Eaton-Dikeman Co., a domestic 
manufacturer of filter papers made 
from paper stock also produced by 
them, have made the lower grades of 
analytical papers for a number of 
years. They have now expanded their 
grades up to single acid-washed pa- 
pers. Examination of these papers by 
the Bureau indicated that they also 
compare favorably with the foreign 
papers. They state that they have the 
development of double acid-washed pa- 
pers under way, and that they expect 
to be able in the near future to supply 
papers equal to all grades of the for- 
eign papers, 


INSPECTION OF PIPE COATINGS 


The field work of the tests of pro- 
tective coatings undertaken jointly by 
the American Petroleum Institute, coat- 
ing manufacturers, and the Bureau has 
been completed, Only 4 of the 16 test 
sites proved to be severely corrosive. 
Unprotected pipe would apparently 
last indefinitely in some of the soils. 
The conductance and pattern tests as 
well as the condition of the pipe indi- 
cate that there is a continual decrease 
in the effectiveness of most of the coat- 
ings tested. 

The tests indicate that no bitumi- 
nous or reinforcing material was 
superior to all others, and the relative 
effectiveness of most of the coatings 
was not the same at all sites. At most 
of the test sites the condition of all of 
the coated pipe was better than that of 
the unprotected pipe, but in several 
instances deeper pits were found on the 
coated lines than on the adjacent un- 
coated ones. 

Although all coatings reduced the 
total corrosion to some extent and most 
of them prevented serious pitting at 
most of the sites during the 10-year 
period of the test, no coating prevented 
all corrosion at all test sites. 

The effectiveness of the coatings was 
roughly proportional to their thickness, 
but two coatings of approximately the 
same thickness sometimes differed con- 
siderably in effectiveness. 


SOFT-SOLDERED JOINTS IN 
COPPER TUBING 


Brass and copper water pipe with 
threaded fittings has been used for 
many years in plumbing — services 
where the higher cost of copper as com- 
pared with iron and steel was con- 
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sidered to be justified by its greater 
corrosion resistance. The less costly 
thin-walled tubing which could not be 


| threaded was used with compression 


type fittings, but did not come into 
extensive use for general domestie 
plumbing untid the introduction, about 
1930, of the sleeve-type fittings joined 
to the tubing with soft solders. Data 
were lacking on the strength of such 
joints, but the fittings were so de- 
Signed that in short-time tensile tests 
the strength of the joint was generally 
equal to, or greater than, that of the 
tubing or fitting. 

An investigation was completed re- 
cently at the Bureau on the effect of 
temperature and time, under load, on 
the strength of joints in the standard 
types of copper water tubing with 
wrought-copper and cast-brass fittings 
soldered with (50-50) tin-lead and 
(95-5) tin-antimony alloys. 

In long-time tests (10,000 hours or 
more) under constant tensile loads at 
temperatures ranging from 85° to 250° 
F, the strength of joints soldered with 
tin-lead was about one-eighteenth of 
that obtained in _ short-time _ tests. 
Joints soldered with tin-antimony had 
from one-fifth to one-seventh of’ the 
short-time strength, depending upon 
the temperature. Because of diffusion 
of conper into the solder, joints sold- 
ered with tin and tin alloys are not 
recommended for continuous use at 
temperatures above 250° F. 

In the proposed American Standard 
for Soldered-Joint Fittings, the pres- 
sure ratings for joints made with (50- 
50) tin-lead solder were set at values 
corresponding to about one-half of the 
maximum permissible stresses deter- 
mined in the long-time tensile tests 
at temperatures from 85° to 250° RF. 
The joints made with tin-antimony 
Solder were stronger at all tempera- 
tures in this range than were the joints 
made with tin-lead solder. 

Results of pulsating tensile load 
tests, limited to joints soldered with 
(50-50) tin-lead, indicated that the 
strength under repeated loading was 
not less than under steady loading. 

The full account of this work has 
been published as Building Materials 
and Structures Report BMS58, copies 
of which can be obtained at 10 cents 
each, from the Superintendent of 
Documents, Government Printing 
Office, Washington, D. C. 


DISCHARGE COEFFICIENTS OF 
FLOW NOZZLES 


For over 5 years the Special Re- 
Search Committee on Fluid Meters of 
the American Society of Mechanical 
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Engineers has conducted a_ research 
program on flow nozzles. Early this 
year the tests for determining nozzle- 
discharge coefficients were completed. 
In correlating the results, attempts to 
apply analytical methods were unsuc- 
cessful, and an entirely graphical pro- 
cedure was found to be the only 
practical one. 

The value of the discharge coefii- 
cient of a flow nozzle depends upon the 
ratio of the nozzle throat diameter to 
the pipe diameter, the character of the 
fluid flow as defined by the Reynolds 
number, and to a slight extent upon the 
absolute size of the metering element 
as determined by the diameter of the 
pipe in which the nozzle is used. Since 
on ordinary coordinate paper the co- 
efficient can be plotted against only one 
of these three factors at a time, the 
graphical correlation method requires 
a great deal of tedious cross-plotting. 
Another element to be considered is 
that the Reynolds number may be com- 
puted for either the nozzle throat di- 
ameter or the pipe diameter, and the 
former multiplied by the diameter ratio 
equals the latter. Wither of the Reyn- 
‘olds numbers may be used throughout 
the correlation process, and the final 
results obtained with one should agree 
with those obtained with the other 
when adjusted by means of the diame- 
ter ratio relation just given. 

In order to minimize as far as pos- 
sible the effects of individual judgment 
in the correlation of nozzle coefficients, 
three members of the subcommittee 
which has directed the flow nozzle re- 
search have made separate analyses. 
The results have been compared and 
averaged, and the averaged results, in 
the form of curves, will be presented 
at the annual meeting of the American 
Society of Mechanical Engineers in 
December. These coefficient curves ap- 
ply to flow nozzles in pipes 2 inches in 
diameter and larger, and for pressure 
connections located one pipe diameter 
preceding and one-half pipe diameter 
following the inlet face of the nozzle. 
The curves cover a diameter ratio 
range from 0.2 to 0.85, and a Reynolds 
number range, based on the nozzle 
throat diameter, from 50,000 to 
5,000,000. 

From the standpoint of commercial 
use, the range at conditions covered by 
these curves is the most useful. How- 
ever, the test data obtained by the 
committee extend to Reynolds numbers 
as low as 1,000, and for corner pres- 
sure connections also. Therefore, in 
later reports analyses will be presented 
covering the entire range of conditions 
for which there are test data. Tabu- 
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lated summaries of the test results will 
also be given. 


A MICROMANOMETER OF THE 
POINTER-GAGE TYPE 


During recent research by Francis 
©. Morey on the discharge coefficients 
of flow nozzles, a micromanometer was 
constructed for measuring the differ- 
ential pressure produced by the noz- 
zies in a water-pipe line at low flows. 
An instrument was desired which 
would be capable of measuring differ- 
ential pressures in the range from 0.1 
inch to 10 inches of water with an 
accuracy or at least 0.2 percent. 
Existing designs were found unsuitable 
because of limited range, or because 
they employ glass observation tubes 
of relatively small diameter, in which 


‘chemical cleanliness is essential. 


The micromanometer is simply a 
water-filled inverted U-tube manometer 
utilizing pointer gages to locate the 
water surfaces. The pointers are op- 
erated by micrometer serews which 
measure the vertical distance between 
these surfaces. The measuring col- 
unms consist of glass cylinders ap- 
proximately 6 inches in diameter and 
15 inches long. The pointers enter 
through packing glands at the bottom 
of the cylinders. 

Proper control of illumination makes 
possible very exact setting of the 
pointers, The micrometer head gives 
direct readings to 0.001 inch, and with 
steady pressure the observations may 
be repeated to approximately 0.1 
division. 


ABSOLUTE PRESSURE CALIBRA- 
TIONS OF MICROPHONES 


In the Journal of Research for 
November (RP1341), Richard K. Cook 
describes experiments proving that a 
tourmlaine crystal calibrated by ap- 
plication of the principle of reciprocity 
may be used as a primary standard 
source for the absolute pressure cali- 
bration of condenser microphones. 
The tow’maline crystal disk was used 
both as a sound receiver (direct piezo- 
electric effect) and as a sound source 
(converse piezoelectric effect). In 
accordance with the reciprocity prin- 
ciple that the direct and converse 
piezoelectric moduli. are equal, the 
output of the crystal as a sound 
source was computed from its response 
when used as a sound receiver (micro- 
phone), and vice versa. Therefore, 
the application of this principle to 
acoustic measurements yielded an 
absolute determination of the piezo- 
electric modulus of tourmaline under 
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hydrostatic pressare. The tourmaline 
crystal was used to calibrate a con- 
denser microphone. 

The same principle of reciprocity 
was applied to the action of the con- 
denser microphone itself, thus obtain- 
ing an independent absolute measure- 
ment of the response of the microphone 
as a function of frequency. 

This principle of reciprocity corre- 
sponds to the reciprocal theorem 
used in electrical engineering. Other 
special cases of the principle are well 
known in applied mechanics and in 
acoustics. 

It was proved experimentally that 
the tourmaline disk and the condenser 
microphone satisfied the principle of 
reciprocity, and that the reciprocity 
calibrations agreed with electrostatic 
actuator, pistonphone, and resonant 
tube calibrations, but not with thermo- 
phone ealibrations. 


RECOMBINATION AND ELEC- 
TRON ATTACHMENT IN THE F 
LAYERS OF THE IONOSPHERE 


Observational data for the iono- 
sphere at Washington have been used 
by I’red L. Mohler as a basis for com- 
putations of recombination and elec- 
tron attachment in the # layers. The 
rate of recombination at night is 
roughly proportional to the square of 
the electron concentration, but the ap- 


parent recombination coefficient, a’, 
tends to increase with decreasing 
electron concentration over the half 


period of a sunspot cycle. This fact 
and the observed variation of a’ with 
height indicate that electrons disap- 
pear both by recombination and by 
negative-ion formation. The daily 
variation of electron concentration in- 
dicates that the F, level is far above 
the level where the rate of production 
of electrons is a maximum in mid- 
summer and that the fF, layer is near 
the level where the rate is a maximum. 
It is assumed that both layers come 
from ionization of atomic oxygen. 

if a’ is a function of the pressure 
there will be a maximum electron con- 
centration at a pressure p given by 


the relation rime f(A), where po is 
the pressure at the F; level, a is the 
electronic-recombination coefficient, and 
dX is the ratio of negative ions to elec- 
trons. f(\) is 1 if > is small or a 
linear funetion of p. In midsummer, 
p is 4X10 mm of mercury, p/po= 
0.027, and a==2X10-¥, in good agree- 
ment with the theory of recombination. 
A seasonal variation of p/po can be 
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explained if f(\) is not always unity, 
as \ is very sensitive to temperature. 

The seasonal variation in electron 
concentration can be accounted for by 
the change in pressure. The pressure 
variation also accounts for the fact 
that F. changes much more than F; 
over a sunspot cycle. The effective 
collision area for electron te aad 
to oxygen atoms is 6.510 ¢ 

The complete report on this. subject 
will be published as RP1842 in the 
November number of the Journal of 
Research. 


STANDARD ELECTRODYNAMIC 
WATTMETER AND ac-dc 
TRANSFER INSTRUMENT 


The basic units for electrical meas- 
urements are maintained at the Bureau 
by the use of standard cells which 
have .a constant and definite value 
of voltage across their terminals, and 
resistance standards consisting of coils 
of special wire having a definite value 
of resistance. By using secondary 
standards, which have been directly 
compared with these primary stand- 
ards, in conjunction with potentio- 
meters and voltboxes, the accuracy of 
d-c measuring instruments can be 
readily determined. However, since 
alternating current is nearly always 
used commercially, it is necessary to 
be able to determine the accuracy of 
a—c measuripg instruments in terms 
of the primary standards. 

This involves at seme point the use 
of a transfer instrument which must 
be such that its reading or indication 
is the same with direct current as 
with alternating current or differs by 
a known amount. The relation be- 
tween the reading of this transfer 
instrument and the true value of the 
quantity (in volts, amperes, or watts) 
being measured is determined on direct 
eurrent by referring directly back to 
the primary standards. Then the in- 
strument is used with alternating cur- 
rent in testing a-c measuring instru- 
ments, such as voltmeters, ammeters, 
wattmeters, and watthour meters. 

A paper (RP1344) by John H. Park 
and Arthur B. Lewis in the November 
Journal of Research describes the 
design and construction of the transfer 
instrument now being used at the 
Bureau for testing a-c ammeters, watt- 
meters, and watthour meters. The 
tests performed to determine the 
accuracy of this transfer instrument 
are described and the results are 
presented. 
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A MULTIPURPOSE PHOTOELEC- 
TRIC REFLECTOMETER 


Measurements of color, apparent re- 
flectance, and specular gloss are used 
in the ceramic, paint, textile, paper, 
and chemical industries to help de- 
scribe in numerical terms the appear- 
ance of materials. A multipurpose 
reflectometer to measure these quanti- 
ties photoelectrically has been designed 
by R. 8S. Hunter, of the Colorimeiry 
and Speertophotometry Section, and is 
described in the November number of 
the Journal of Research, (RP1345). 

Of the many different uses of the 
apparatus, the following may be men- 
tioned: The instrument measures the 
apparent reflectance, the hiding power, 
and the opacity of paints, papers, and 
porcelain enamels. Measurements with 
it will help in evaluating the efficiency 
of soaps and detergents for cleaning 
fabrics. With the proper spectral fil- 
ters, the device may be used in deter- 
mining the magnitude and character 
of color differences between samples 
which are similar to each other in 
eolor. Settings with these filters pro- 
vide a basis for evaJuating the white- 
ness, yellowing, fading, bleaching, 
bluing, and tinting strength of textile 
materials. With different filters, chosen 
to transmit narrow spectral bands, the 
reflectometer may be used for abridged 
spectrophotometry. Values of specular 
gloss measured with the instrument 
are used to evaluate the shininess of 
surfaces and to classify paints and 
other materials for gloss. With an 
attachment which has been designed, 
the instrument will measure the 
transmissions of nondiffusing liquids, 
glasses, and plastic samples. 

Design of the instrument was under- 
taken because the Porcelain. Enamel 
Institute needed a device to measure 
both 45°,0° luminous apparent refiect- 
ance (required by the PEI standard 
reflectance test for porcelain enamels) 
and 45°, —45° specular gloss (required 
by the PEI standard tests for acid 
resistance and surface-abrasion resist- 
ance of poreelain enamels). The 
Bureau has cooperated with the Porce- 
lain Enamel Institute in the develop- 
‘ment of these tests and as a part of 
this cooperation undertook in 1936 to 
design improved apparatus. 

In the reflectometer, two light beams 
from a single source are directed along 
separate paths to two barrier-layer 
photocells. The operating character- 
istics of a number of barvier-layer 
photocells were analyzed to determine 
which types were most suitable and 
how to use them most advantageously. | 
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A substitution null method, employing 
a gaivanometer to indicate equality of 
the currents generated by the two 
photocells, was finally chosen. For 
each sample tested, there is a photo- 
metric adjustment to restore equality 
of currents. The amounts of photo- 
metric adjustment are measured on 
the direct-reading scales, one of which 
is used for apparent reflectance and 
the other for specular gloss. Because 
of its high precision, the reflectometer 
is especially suited for measuring small 


differences in apparent reflectance, 
gloss, or color of nearly identical 
samples. 


SOLAR ECLIPS# 


A preliminary report received from 
Irvine C. Gardner, leader of the eclipse- 
expedition to Patos, Brazil (see Tech- 
nical News Bulletin 282, October 1940) 
states that a cloudy sky interfered with 
the observations. The morning of 
October 1 was absolutely clear but 
heavy clouds formed later in the day, 
so that at first it was feared that no 
photographs whatever couid be _ ob- 
tained. However, the clouds gradu- 
ally lightened so that five or six 
exposures were made of the inner 
corona through clouds. Since no ex- 
tensions of the corona are visible, it 
is feared that the pictures will not be 
of much scientific value. One exposure 
was made of the flash spectrum. It 
is believed that satisfactory data were 
obtained on the times of contacts and 
on radio conditions. Within 10 minutes 
after the eclipse, the entire western sky 
cleared. 

The complete account of the expe- 
dition will be published by the National 
Geographic Society. 


COMBINATION OF WOOL PRO- 
TEIN WITH ACID AND BASE 


A deseription has previously been 
given of the relation between the 
amounts of hydrochloric acid and of 
potassium hydroxide bound by wool 
and the concentration of these sub- 
stances in solution. These measure- 
ments were made at 0° C in order to 
avoid complications due to decompo- 
sition. However, when wool is ex- 
posed to acid or base in the course of 
carbonizing, acid-dyeing, milling, and 
scouring much more elevated tempera- 
tures prevail. It is therefore desirable 
to determine the temperature depend- 
ence of the relations previously 
described. It is also desirable to com- 
pare the relative magnitudes of the 
effect of temperature on the amounts 
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of acid and on the amounts of base 
combined, in order to establish the 
correctness of assumptions as to the 
mechanism of combination previously 
made in explaining the results obtaineu 
at O°C. 

With the purpose of providing this 
information, measurements of the 
amounts of hydrochloric acid and po- 
tassium hydroxide bound by wool as 
a function of acidity and salt concen- 
tration, at 0°, 25° and 50° C, are re- 
ported in a paper in the November num- 
ber of the Journal of Research (RP1343) 
by Jacinto Steinhardt, Charles H. 
Fugitt, and Milton Harris, Research 
Associates at the Bureau representing 
the Textile Foundation. In order 
to eliminate effects due to decomposi- 
tion of the wool in alkaline solutions, 
a study was also made of the effect oi 
temperature on the rate of decomposi- 
tion. The results support the previous 
assumption that the carboxyl groups 
and amino groups of wool in the un- 
combined state are completely ionized. 
This conclusion follows from the ob. 
servation that changes in the amounts 
of acid bound brought about by 
changes in temperature are smail, 
which indicates that combination with 
acid is equivalent to back-titration of 
the carboxyl groups, but changes in 
the amounts of base bound at a given 
hydrogen-ion concentration are large, 
indicating that combination with base 
is equivalent to back-titration of amin« 
groups. Similar results obtained on 
analogous compounds, render it prob- 
able that the direction of the tempera- 
ture effect on the curve of acid com- 
bination reverses at a temperature near 
40° C. Thus, curves at temperatures 
used in dyeing are probably not far 
different from the curves at 0° C, which 
have been studied in most detail. 

The heats of dissociation calculated 
from the magnitudes of the changes 
in the curves of combination for the 
two kinds of groups are in good agree- 
ment with values for these groups in 
comparable compounds and in soluble 
proteins. The value obtained in the 
acid range is also in good agreement 
with the results of calorimetric meas- 
urements on the combination of acid 
by wool. 

It is shown that the largest part 
of the total heat changes in the acid 
range accompany the dissociation of 
hydrogen ions from carboxyl groups, 
with little, if any, accompanying the 
dissociation of potassium or chloride 
ions. An appreciable part of the total 
heat effect is ascribed to a heat of 
transfer of the ions between the two 
phases of the heterogeneous titration 
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system. Neither titrimetric nor calori- 
metric estimations of the heats of dis- 
sociation provide evidence for or 
against the existence of salt linkages 
in wool. 


DETERMINING MOISTURE IN 
LEATHER 


A common practice for estimating 
the moisture content of a large variety 
of materimis is to heat the sample in 
an air bath at 100° C until constant 
weight is obtained. Leather, however, 
will not reach a constant weight when 
heated at 100° C, since there is a. 
definite break-down of the tannin-hide 
compound at this temperature and a 
measurable quantity of carbon dioxide 
is evolved. 

The role that moisture plays in the 
chemical and physical composition of 
feather is not well understood, and no 
definite procedure has been worked out 
to determine its actual free-moisture 
content. In order that other chemical 
constituents may be ealeulated to a 
common basis, some empirical method 
ror determining moisture, which gives 
reproducible results, is necessary. A 
method devised by Everett L. Wallace, 
in which temperature, humidity of the 
air, and its rate of flow through the 
sven are all controlled, gives repro- 
ducible results and a close approxima- 
tion to the moisture content of leather. 


DETERMINATION OF ALKALIES 
IN CEMENT 


The effects of the sodium and po- 
tassium: oxides, normally present, in 
portland cement, on the properties of 
che cement have been receiving con- 
siderable attention recently. The pres- 
ent indications are that, although these 
oxides are minor constituents of 
cement, their effect is considerable 
because of their tendency to form 
complex molecules. Also, the State of 
California has already limited to 0.5 
percent the. amount of total alkali 
that may be present in cement used 
for highway construction with certain 
aggregates. Hence the determination 
of alkalies in cement, until recently 
an occasional determination, is becom- 
ing a necessary one. 

The current method for the deter- 
mination of alkalies in this connection 
is thought to be needlessly long and 
involved. A new method for determin- 
ing alkalies in portland cement has 
been devised by Francis W. Glaze, 
which is relatively simple in applica- 
tion and materially reduces the time 
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required for the determination with- 
out, So far as it has been tested, sacri- 
ficing accuracy, 


EFFECT OF CATIONS ON PHYSI- 
CAL PROPERTIES OF BALL 
CLAYS 


In an investigation of ball clays and 
their use in whiteware, two English 
and seven American clays are being 
studied. W. W. Meyer has determined 
the physical properties of the two 
English clays in the dry and variously 
heat-treated conditions, using eight 
differently treated samples of each 


clay: (1) as received; (2) leached 
with distilled water; (3) leached 
and electrodialyzed (H* saturated) ; 


leached, electrodialyzed, and saturated, 
at pH 7; (4) with Na*; (5) with K’; 
(6) with Ca™*; (7) with Ba‘*; and 
(8) -with Al**(?). Dried test bars 
of the H* and Ai*** treated clays are 
less dense and have lower transverse 
strengths than those of the untreated 
clay, while the bars of Ba** and Ca*™* 
treated and leached clays are not very 
different in these two properties from 
those of the untreated clays. In both 
clays the density of the Na* treated 
clay was considerably greater and the 
transverse strength was more than 
double that of the original clay. While 
for one clay (Dorset) K* treatment 
gave results Similar to those of H* 
treatment; the density and strength 
of dried bars of the other clay (Devon) 
lay between those obtained after Ca** 
and after Na* treatment. 

Test bars of the variously treated 
Dorset clay were heated at 50 degrees 
© per hour to 1,100°, 1,150°, and 1,225° 
C, and the final temperature was 
maintained for 1 hour in each case. 
The maximum temperatures to which 
the Devon clay was heated were 1,150°, 
1,225°, 1,800° C, and while the tempera- 
ture rise during the first two treat- 
ments was 50 degrees © per hour, in 
the third it was reduced to about 25 
degrees C per hour for the first 1,150° 
C and then increased to 50 degrees C 
per hour, in an effort to eliminate 
“black coring’ caused by the large 
amount of organic matter in this clay. 
Shrinkage, bulk density, transverse 
Strength, and apparent porosity after 
heating were determined. 

All of the heated Dorset clay bars 
had zero apparent porosity, except 
the H* and Al*** clay heated to 1,100° 
C, which both had 0.03 percent. The 
bulk densities of all these bars in- 
creased with increased heat treatment, 
and the Ba** clay became the most 
dense in each case. The Nat clay 
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changed from one of the more dense at 
1,100° C to the least dense at 1,225° ©, 
while H* clay and Al*** clay changed 
from least dense at 1,100° © to near 
the most dense at 1,225° C. The 
transverse strengths of these bars were 
all high, the clay as received and 
after leaching attaining the lowest 
strength at all three temperatures; 
otherwise there was no definte order 
according to treatment. Shrinkage dur- 
ing heating seemed to depend greatly on 
the bulk densities of the dried bars. 

The Devon ball clay bars, heated at 
50 degrees C per hour, were black, ex- 
cept for an oxidized surface layer 
which varied from a small fraction of 
a millimeter in the case of the Na-clay 
bars to between 1 and 2 millimeters 
in the H-clay and Al-clay bars, and 
seemed to vary with the bulk density 
of the dried specimens. Apparently 
the Al- and H-clays, being less dense 
at the lower temperatures, allowed 
more of the organic content to burn 
and escape than did the remaining 
denser specimens, in which more com- 
bustion products were trapped. The 
trapped organic matter caused bDloat- 
ing during heating, resulting in low 
bulk density and transverse strength 
and relatively high apparent porosity 
of the heated bars. The slower heat- 
ing rate used on the third set of 
Devon clay specimens eliminated the 
black coring except in the case of the 
Na-clay bars, and in these it was much 
reduced. The result was greater bulk 
density and strength and lower appar- 
ent porosity of all of these test pieces. 


TABLES OF SINES AND COSINES 
FOR RADIAN ARGUMENTS 


The above heading is the title of the 
fourth of a special series of mathemati- 
cal publications being made available 
through the National Bureau of Stand- 
ards, which is acting as sponsor for a 
project conducted by the Federal 
Works Agency, Work Projects <Ad- 
ministration, for the city of New York. 

CONTENTS: Table I, Values of Sin 
x” and Cos # to eight decimal places at 
intervals of 0.001 from 0.000 to 25.000; 
Table II, Values of Sin # and Cos a 
to eight decimal places at intervals of 
unity from 0 to 100; Table IT, Vaiues 
of Sin # and Cos @ to fifteen decimal 
places at decimal intervals from 1.10° 
to 9.10-*; Table IV, Conversion table; 
Table V, Values of Sin # and Cos & to 
twelve decimal places at intervals of 
0.00001 from 0.00000 to 0.01000; Table 
VI, Values of p(1—p). 

The publication is bound in buckram 
and has 275 pages. The price is $2.00 
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for mailing to addresses in the United 
States and its possessions and to 
countries exchanging the franking 
privilege; other countries, $2.50. Re- 
mittance should be made payable to the 
“National Bureau of Standards.” Pay- 
ment is required in advance and remit- 
tance should accompany order. 

A list of the various tables it is 
planned to publish in this series is in- 
cluded on the closing pages of the above- 
mentioned publicaion. A similar list, 
mimeographed, will be sent on request. 

A mailing list is maintained by the 
Bureau to which announcements are 
sent to those persons who have ex- 
pressed a desire to be kept informed of 
new tables as they become available. 


AFTER MARKET LIGHT AND 
SIGNALING EQUIPMENT FOR 
MOTOR VEHICLES 


released the follow- 
Standards: CS83-41 


The Bureau has 
ing Commercial 
and CS8441. 

These voluntary standards set forth 
test methods and requirements and 
the accepted procedure for marking 
and labeling of “Clearance, Marker, 
and Identification Lamps for Vehicles 
(After Market)” and “Electric Tail 
Lamps for Vehicles. (After Market).” 

The chief purpose of these standards 
is to provide a basis for the voluntary 
certification and labeling of these de- 
vices to enable the purchaser to dis- 
tinguish equipment which complies 
with the specifications from that which 
does not. The standards are applicable 
particularly to lights and_ signals 
which are applied to the vehicle by 
the user, and do not include genuine 
replacements of original equipment. 

It is expected that the regular label- 
ing of items which comply with these 
standards will result in a very ma- 
terial improvement in the quality of 
equipment, will reduce aecidents, and 
will ultimately make for greater uni- 
formity in State and National reguia- 
tions, 

These standards will become effective 
for new production on January 1, 1941, 
and the price at which copies may 
be purchased from the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., is 5¢ each. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING OCTO- 
BER 1940 


Journal of Research” 


Journal of Research of the National 
Bureau of Standards, volume 25, 


THCHNICAL NEWS BULLETIN 


number 3, September 1940 (RP1324 
to RP1332, inclusive). Price 30 
cents. Annual subscription, 12 issues, 
$3.50. 


Research Papers” 


[Reprints from the July and August 1940 
Journal of Research] 

RP1310. A dual bridge for the meas- 
urement of self inductance in terms 
of resistance and time. Harvey L. 
Curtis and Leon W. Hartman. Price 
5 cents. 

RP1811. Length changes of whiteware 
clays and bodies during initial heat- 
ing, with supplementary data on 
mica. R. F. Geller and H. N. Bunt- 
ing. Price 10 cents. 

RP1312. A vacuum-tube  alternating- 
voltage compensator. Irvin L. Coot- 
er, Frank Wenner, and Chester 
Peterson. Price 5 cents. 

¢tP1513. Relation of cation exchange 
to the acidie properties of cotton. 
Arnold M. Sookne and Milton Harris. 
Price 5 cents. 

RP1314. Hlectrodialytic estimation of 
ash and of acidic and basic groups 
in textile fibers. Arnold M. Sookne, 
Charles H. Fugitt, and Jacinto Stein: 
hardt. Price 5 cents. 

RP1315, Determination of thickness of 
acid-resistant portion of vitreous 
enamel coatings. William N.’ Har- 
rison and Leo Shartsis. Price 5 
cents. 

RP1316. Corrosion of metals used in 
aireraft. Willard Mutchler. Price 
10 cents. 

RP1317. Description and analysis of 
the second spectrum of vanadium 
(Vir). William F. Meggers and 
Charlotte E. Moore. Price 10 cents. 

RP1818. An automatic weather sta- 
tion. Harry Diamond and Wilbur 
S. Hinman, Jr. Price 10 cents. 

RP1819. Effect of oxygen and mois- 
ture on the stability of leather at 


elevated temperatures. Joseph R. 
Kanagy. Price 5 cents. 
RP1820. Physical, mineralogical, and 


durability studies on the building 
and monumental granites of the 


United States. Daniel W. Kessler, 
Herbert Insley, and William H. 
Sligh. Price 15 cents. 


RP1821. Effect of speed of pulling jaws 
on the tensile strength and stretch 
of leather. Robert B. Hobbs. Price 
5 eents. 

RP1322. Effect of rate of heating 
through the transformation range on 
austenitic grain size. Samuel J. 
Rosenberg and Thomas G. Digges. 
Price 15 cents. 

RP1523. Methods, apparatus, and pro- 
cedures for the comparison of pre- 


TECHNICAL NEWS BULLETIN 


resistors. Krank 


Price 15 cents. 


cision standard 
Wenner. 


Building Materials and Structures 
Reports ” 

[Persons who wish to be notified of new 
publications in the Building Materials and 
Structures series aS soon as they are avail- 
able should write te the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., asking that their names 
be placed on the special mailing list main- 
tained by him for this purpose. ] 

BMS58. Strength of soft-soldered joints 
in copper tubing. Arthur R. Maupin 
and William H. Swanger. Price 10 
cents. 


Simplified Practice Recommendations.” 


R175—-40. Heavy-duty, round, nesting, 
paper, food and beverage containers 
and lids. Price 5 cents. 


Commercial Standards” 


CS83-41. Clearance, marker, and iden- 
tification lamps for vehicles (after 
market). Price 5 cents. 

CS84—41. Electric tail lamps for ve- 
hicles (after market). Price 5 cents. 


Technical News Bulletin? 


Technical News Bulletin 282, October 
1940. Price 5 cents. Annual sub- 
scription, 50 cents. 


MIMEOGRAPHED MATERIAL 


Letter Circulars 


(Letter Circulars are prepared to answer 
specific inquifies addressed to the National 
Bureau of Standards and are sent only on 
request to persons haying definite need for 
the information. The Bureau cannot under- 
take to supply lists or complete sets of Let- 
ter Circulars or send copies automatically as 
issued. ) 


LO605. Export trade 
retention through 
quality. 

LO606. Radio: Publications by the staff 
of the National Bureau of Standards. 
(Supersedes LC40.) 

LC609. List of Commercial Standards— 
Revised to October 1, 1940. ( Super- 
sedes LC604. ) 


and 
of 


expansion 
certification 


2Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. Subscription to Technical News 
Bulletin; 50 cents per year; Journal of Re- 
Search, $3.50 per year (to addresses in the 
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RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLI- 
CATIONS * 


Predictions of useful distances for 


amateur radio communication in 
October, November, and December 


1940. Newbern Smith, 8. S. Kirby, 
and F. R. Gracely. QST (388 La 
Salle Road, West Hartford, Conn.) 
24, 52 (Oct. 1940.) 

Dental cements. George C. Paffen- 
barger. Reprint from Proc. Dental 
Centenary Celebration (Am. Dental 
Assn., 212 East Superior St., Chi- 
eago, Dil.) 223 (March 1940). 

Denture rubber: Composition, proper- 
ties and a_ specification. W. T. 
Sweeney and H. J. Caul. J. Am. 
Dental Assn. 27, 1446 (Sept. 1940). 

Heats of formation of gaseous hydro- 
carbons. Frederick D. Rossini. 
Chemical Reviews (The Williams & 
Wilkens Co., Baltimore, Md.) 27, No. 
1,1 (Aug. 1940). 

History of plastics and their uses in 
the automotive industry. G. M. 
Kline, Modern Plastics (122 East 
42d St., New York, N. Y.) 17, 49 
(July 1940) ; 17, 58 (Aug. 1940) ; 18, 
64 (Sept. 1940). 

Transformation of austenite on quench- 
ing high-purity iron-carbon alloys. 
T. G. Digges. Trans. Am. Soc. Metals 
(7016 Euclid Ave., Cleveland, Ohio) 
28, 575 (Sept. 1940). 

Influence of austenitic grain size on the 
critical cooling rate of high-purity 
iron-carbon alloys. T. G. Digges. 
Preprint No. 10, Am. Soe. Metals 
(Oct. 1940). 

Hffect of rate of heating through trans- 
formation range on austenitic grain 
size. S. J. Rosenberg and T. G. 
Digges. Preprint No, 12, Am. Soc. 
Metals (Oct. 1940). 

Observations on the tarnishing of stain- 
less steels on heating in vacuo. V. C. 
F. Holm. Preprint No. 54, Am. Soc. 
Metais (Oct. 1940). 

Watertight masonry walls. Cyrus C. 
Fishburn. Operative Builder and 
Contractor (919 No. Michigan Ave., 
Chicago, Ill.) 2, No. 5, 26 (Sept. 1940). 


United States and its possessions, and in 


countries extending the franking privilege) ; 
other countries, 70 cents and $4.50, respec- 
tively. 

’These publications are not obtainable 
from the Government. Requests should be 
sent direct to the publishers. 


U.S. GOVERNMENT PRINTING OFFICE: 1940 
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